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Course design features influencing preservice teachers’ self-efficacy 
beliefs in their ability to support students’ use of ICT
This study explores how using action plans, SMART goals, personal learning 
networking and peer teaching in a first-year education technology course influence 
pre-service teachers’ (PSTs’) self-efficacy beliefs in their technological pedagogical 
knowledge (TPK) and technological content knowledge (TCK). Pre- and post-
course survey items from the Teaching Teachers for the Future project were 
administered to examine PSTs’ judgements of their self-efficacy to support 
students’ use ICT in the classroom, including digital and robotics technologies. 
Results showed a significant increase in PSTs’ confidence in using ICT in the 
classroom with the strongest effect-size for supporting students’ use of robotics and 
digital technologies (r > 0.5). Course design features are discussed with reference to 
the corresponding impact on PST self-efficacy with recommendations for 
improvements to practice.
Keywords: pre-service teachers; TPACK; self-efficacy; education technology; peer 
teaching
Introduction 
By 2020, graduate teachers are required to demonstrate the capacity to “implement teaching 
strategies for using ICT to expand curriculum learning opportunities for students” (Australian 
Institute for Teaching and School Leadership, 2018a, p. 13). Although it is generally agreed 
that implementing ICT has the potential to transform learning and teaching, the expectation 
that education would be transformed has seldom been realised to the anticipated extent 
(Albion, 2014). As a result, a ‘wicked problem’ (Mishra & Koehler, 2007) has emerged as 
research continues to reveal that effective teaching has become even more challenging with 
the introduction of digital and robotics technologies. The research problem identified in this 
paper is that PSTs feel ill-prepared to effectively plan for and use information, 
communication, digital and robotics technologies (ICDRT) in their classrooms (Redmond & 
Lock, 2019; Tondeur, Scherer, Siddiq et al. 2017; Tondeur, van Braak, Sang et al., 2012). 
Consequently, to address this problem, it is important that teacher educators design learning 
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opportunities which provide PSTs with opportunities to use ICDRT during their coursework 
and enhance their confidence to use them in teaching and learning. 
The Teacher Education Ministerial Advisory Group (TEMAG) was established to 
provide advice to the Australian Government on how teacher education programmes could be 
improved to better prepare new teachers with practical skills needed for the classroom 
(TEMAG, 2014). The Advisory Group states, “the difference between expert teachers and 
pre-service teachers is their depth of pedagogical content knowledge” (2014, p. 18). 
Pedagogical content knowledge (PCK) is defined as “the blending of content and pedagogy 
into an understanding of how particular topics, problems, or issues are organised, represented, 
and adapted to the diverse interests and abilities of learners, and presented for instruction” 
(Shulman, 1987, p. 8). In short, highly effective teachers possess strong PCK that enables 
them to improvise and alter teaching strategies in response to different classroom situations.
Subsequently, the complex nature of the interactions between content knowledge and 
pedagogical knowledge, which form a teacher’s PCK, has become further multi-faceted by 
the Digital Education Revolution (Department of Education Employment and Workplace 
Relations [DEEWR], 2009) and the Australian Curriculum (Australian Curriculum 
Assessment and Reporting Authority [ACARA], 2018), which intended to achieve a national 
vision for integrating technologies into education. Mishra and Koehler (2006) also argued 
that advancements in technologies have changed the way teachers design pedagogical 
opportunities. The integration of ICDRT in educational settings has not been straightforward 
(Edwards & Nuttall, 2015). Teachers are tasked with using ICDRT as a general capability 
across curriculum areas to such a degree that an extension of Shulman’s PCK model to 
include technological knowledge is justified (Mishra & Koehler, 2006). The addition of 
technological knowledge produced two more intersections (TPK, TCK), as shown in Figure 
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1. Koehler and Mishra (2013) described these intersections of TPK and TCK in a framework 
known as TPACK or technological pedagogical and content knowledge. 
Figure 1. The TPACK framework and its knowledge components (Koehler, Mishra, & Cain, 
2013, p. 63).
TPACK
The TPACK framework is built on Shulman’s (1986, 1987) PCK framework and describes 
the enhancement that teachers’ PCK undergoes when they combine their knowledge of 
technology with their pedagogical content knowledge. The two additional constructs, TPK 
and TCK, are equally as important to the model as PCK; the three intersections suggesting an 
interaction to produce effective teaching with technology (Koehler & Mishra, 2009). 
Koehler and Mishra (2009), define TCK as “an understanding of the manner in which 
technology and content influence and constrain one another” (p. 65). In a systematic review 
of the TPACK model, Moreno et al. (2019) describe TCK “as the knowledge of how to 
represent specific concepts with technology, which means the way technology and discipline 
are reciprocally linked” (p. 2). Koehler and Mishra (2009), define TPK as “an understanding 
of how teaching and learning can change when particular technologies are used in particular 
ways…. Thus, TPK requires a forward-looking, creative, and open-minded seeking of 
technology use…for the sake of advancing student learning and understanding” (p. 65-66). 
TPK is described by Moreno et al. (2019), “as the knowledge of general pedagogical 
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strategies that can be performed thanks to technology” (p. 2). Consequently, TPK is an 
essential understanding for teaching effectively with technology (Kimmons et al., 2015; 
Voogt et al., 2013).
The education technology course used in this study is situated in the theoretical 
framework of TPACK, which is “embraced by teacher educators for research and teaching 
purposes” (Redmond & Lock, 2019. p. 46), focussing on developing PSTs’ TCK and TPK. 
The purpose of this article is to investigate the impact of andragogical innovations used to 
introduce TPACK in a first-year education technology course on PSTs’ confidence to use 
their TCK and TPK for teaching.
Teacher confidence and experiential learning
Research (Karatas et al., 2017; Lemon & Garvis, 2016; Tondeur et al., 2012; Valtonen et al., 
2018) indicates that beginning teachers feel they are not confident to teach effectively using 
technology in their classroom. The Australian Government (DEEWR, 2010) recognised this 
need to improve the capacities (confidence, content knowledge, pedagogical knowledge and 
skills) of pre-service and in-service teachers to work with, and integrate, current technologies 
into their teaching. In response, the government education accreditation body, the Australian 
Institute of Teaching and School Leadership (AITSL), developed a framework in the 
Australian Professional Standards for Teachers, specifying how teachers should demonstrate 
the use of technology to support teaching and learning (AITSL, 2018a). Elaborations to the 
standards were developed by the Teaching Teachers for the Future (TTF) Project, funded by 
the Australian Government’s ICT Innovation Fund (DEEWR, 2010). The TTF project 
involved all higher education institutions providing initial teacher education programs in 
Australia. At the final TTF project meeting in Melbourne, Australia, Punya Mishra, as 
keynote speaker stated that “this project dwarfed any TPACK initiatives happening 
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internationally” (Finger et al., 2015, pp. 506). Guided by the TPACK framework and 
informed by the Australian Professional Standards for Teachers, the TTF project aimed to 
develop the ICT capacity and TPACK confidence of PSTs through its focus on teacher 
educators and the newly released Australian Technologies curriculum. 
Practising and pre-service teachers who have a strong sense of efficacy 
expectation (Bandura, 1994) have confidence in their abilities to bring about positive 
student change through their teaching (Gibson & Dembo, 1984; Hutchison et al., 2006; 
Iyer & Wang, 2013). “Teacher beliefs, especially a sense of efficacy or confidence in 
being able to perform the behaviours necessary for success, have long been identified as 
influencing teacher integration of ICT for learning” (Albion, 2014, p. 11). Tondeur et al. 
(2012) suggests that a crucial factor influencing PSTs’ adoption of technology is the quantity 
and quality of technology experiences included in their initial teacher education programs.
According to Bandura’s (1986) social cognitive theory, engaging individuals in types 
of experiences such as providing them with: (a) the ability to succeed at solving problems of 
professional value, (b) opportunities to witness how their peers approach and successfully 
solve problems (vicarious experiences), and (c) verbal encouragement that they possess the 
capability to successfully perform given tasks, develops a ‘can do’ attitude that they too can 
meet the challenge of a task. A review of 39 empirical studies measured factors shown to 
affect the self-efficacy of higher education students (van Dinther et al., 2011). The findings 
revealed that of the 39 studies, 85% of the intervention programs which were based on 
Bandura’s theories were effective in raising self-efficacy. Of further interest to this study is 
that mastery experiences from performance accomplishments were reported as the most 
powerful source of efficacy. “With regard to this source nearly every study stresses the 
relevance of providing students with practical experiences, i.e. students performing a task 
while applying knowledge and skills within demanding situations” (2011, p. 104). 
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These types of experiences and knowledge are a basis for the design of the first-year 
technology education course. The premise being that PSTs’ confidence in using 
technologies to support their teaching will increase if they engage in experiential 
learning through (a) mastery achievements in using ICDRT with peers and tutor 
mentorship, (b) witnessing others demonstrate the ICDRT and how to teach them 
(vicarious experiences) with positive consequences, and (c) receiving motivational 
encouragement during informal technology development sessions linked to promoting 
the PSTs’ self-efficacy beliefs during coursework and assessments. 
Kolb’s (1984) experiential learning approach was also a basis for the design of 
the first-year education technology course. Experiential learning, as an educational 
technique, emphasises “direct sense experience and in-context action as the primary 
source of learning” (Kolb, 2014, p. xviii). It “actively engag[es] students, enabling them 
to observe and experience linkages between classroom theory and the world of work” 
(Esters & Retallick, 2013, p.77). Hence, the PSTs were required to take an active role in 
the course, “whereby knowledge is created through the transformation of experience” 
(Kolb, 1984, p. 41). Experiential learning in the course was delivered using learner-
centred pedagogies where the PSTs were required to take an active role in the course, 
critically evaluating their current TPACK, developing an action plan to address their 
individual learning needs and creating a Personal Learning Network (PLN) to connect 
with teachers and enhance their learning. PLNs are “an informal learning network of 
teachers who communicate and collaborate online for professional purposes” (Tour, 
2017, p. 180).
Methodology
The purpose of this study was to investigate how innovative course features used to 
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7
introduce TPACK in a first-year education technology course influence PSTs’ self-efficacy 
beliefs in their technological pedagogical knowledge (TPK) and technological content knowledge 
(TCK). The coursework and three assessment items were designed so that PSTs would 
become transformative agents, learning to “understand that learning is a ‘process of 
learning to learn’ rather than merely the product of some taught experience” (Bullock 
& Wikeley, 2004, p. 6). We did not collect or analyse data relating to any improvement in 
learning outcomes because the design would then have required a comparison group to make 
the design valid and this was outside the scope of our research. To this end, the research 
question was: What impact did the design features in a first-year education technology 
course have on PSTs’ confidence to use their TCK and TPK to support students’ use of 
ICDRT? 
The course structure
The authors recognised that integrating ICDRT into the design of a first-year education 
technology course would introduce concepts, knowledge and skills that may be 
unfamiliar to PSTs who have not used these technologies in their own schooling (Albion 
et al., 2018). Hence the course’s focus was on developing the PSTs’ TPACK and 
designing a course which provided content on how to select appropriate ICDRTs and 
how to teach the content linked to curriculum. Swackhamer et al. (2009) state that 
“content courses which are designed to support a teacher’s development of content 
knowledge and pedagogy can be a valuable way to increase levels of self-efficacy” (p.64). 
By extension, the creation of a learning environment designed to promote PSTs’ TCK 
and TPK self-efficacy beliefs would also increase their confidence to successfully embed 
technologies within their teaching.
The course content (see Table 1) was designed using an experiential learning 
approach to increase PSTs’ TCK and TPK skills and knowledge, thereby developing 
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their confidence to use and critically evaluate a variety of ICDRTs. The course was 
delivered via a one-hour face-to-face lecture (including an additional one hour of online 
engagement with learning support materials) and two hours of face-to-face instruction 
each week for ten weeks. The experiential learning activities in the course were enacted 
in online discussion board activities in Blackboard with peers, weekly activities in 
PebblePad, hands-on activities using ICDRT in tutorials and participation in peer 
teaching sessions.
Table 1. Weekly course content
Initially, the course content explored key components of digital pedagogy with a 
focus on community (digital divide, digital expectancy), collaboration and investigating 
ICDRTs from a critical pedagogical perspective. PSTs unpacked the TPACK 
framework, as a place to begin their reflection on the knowledge and skills they already 
bring to the topic, to consider their own views, values and experiences and use the 
TPACK framework to examine the knowledge and skills needed to be a teacher today. 
In lectures and tutorials, PSTs were engaged in experiential learning activities where 
they engaged in hands-on activities using PebblePad (this was the medium chosen for 
submission of Assessment Task 1a and 1c) and the Blackboard online discussion board. 
These activities provided PSTs with a platform for reflection and sharing, aimed to 
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increase PSTs’ confidence in TCK and TPK and opportunities to develop their ICT 
skills. 
In week three, PSTs were introduced to Connectivism (Siemens, 2005), a 
theoretical framework for understanding the role that technology plays in the 
distribution of knowledge across networks and how learning occurs through traversing 
these networks of information. Anders (2018) explains that networked learning 
environments provide a context for development of self-efficacy beliefs, “where students 
recognise themselves as successfully emulating role models and the observed learning of 
peers” (p.16). In this course Connectivism was used as a tool in the construction of 
PSTs’ PLN for Assessment Task 1a. The inclusion of PLN construction in the course 
was designed to support the development of all elements of PSTs’ TPACK and 
introduce them to global education networks which “can be leveraged to support the 
development of student [PSTs’] self-efficacy” in TCK and TPK (Anders, 2018, p.16). To 
support PSTs’ construction of a PLN and their participation in online communities, the use of 
networked learning was modelled in the weekly tutorial activities. PSTs were invited to read 
blogs, contribute to wikis, participate in social networks by posting in Facebook groups 
and Twitter chats, using Pinterest boards, YouTube subscriptions, social bookmarking 
and document sharing software, created specifically for the course. Bullock and Wikeley 
(2004) suggest that successful learning in the long-term requires learners to be part of a 
learning society, able to embrace change, think creatively and interpret evidence. To develop 
their PLNs, PSTs were encouraged to use these interacting pathways to expand their 
networks by connecting online with education professionals globally. 
During the remaining weeks of the course, tutors modelled how to use ICDRTs 
as meaningful teaching and learning tools in literacy, numeracy and other curriculum 
areas. Tutors also identified links to ICT as a General Capability and the Digital 
Page 9 of 34
URL: https://mc.manuscriptcentral.com/jdlte  E-mail: jdigitalteacher@gmail.com
Journal of Digital Learning in Teacher Education
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Peer Review Only
10
Technologies curriculum (ACARA, 2018). The PSTs were provided opportunities during 
tutorials to learn, hands-on, how to use various ICDRT. This was a purposeful strategy aimed 
at developing the PSTs’ TCK whilst providing them with ideas for their Assessment Task 1b, 
which required them to present an ICDRT to their peers in a peer teaching session. 
Throughout the course, and particularly during the peer teaching sessions, PSTs were taught 
how to use and critically evaluate technologies for teaching and learning (further developing 
their TCK and TPK).
The three assessment tasks in the course were vertically aligned, meaning that 
students needed to complete Task 1a to gain the skills and knowledge to complete Task 1b 
and Task 1c (see Table 2). 
Table 2. Assessment tasks
The use of action plans as assessment items (which were constructed in Assessment Task 1a, 
enacted in Assessment Task 1b and reflected on and completed in Assessment Task 1c), was 
a strategy designed to support first-year PSTs to focus on their learning intentions and aid in 
their momentum for completion. The template for the action plans housed in a PebblePad 
workbook also provided PSTs with the opportunity to develop their TCK. 
The goals and actions in the plans were self-set, which according to Deci and Ryan’s 
(1985) self-determination theory, are likely to result in greater commitment to their 
completion (Deci & Ryan, 1985, 2011). The use of action plans also made PSTs’ goals 
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visible and enabled ongoing dialogue and tutor mentoring between PSTs and their tutors, 
clarifying their goal choices and plans for appropriate actions to meet those goals (Day & 
Tosey, 2011). The action plans created by PSTs were also designed to assist them to navigate 
through distractions that may hinder their completion by identifying possible obstacles to the 
completion of the plans and providing strategies they could implement to overcome them. It 
was hoped that the ongoing feedback, along with verbal encouragement on the PSTs’ 
capability to successfully complete the action steps in their plans, would provide them with 
the opportunity to experience empowerment, efficacy beliefs and feelings of accomplishment, 
developing a ‘can do’ attitude to their learning (Bandura, 1994). Overall, these tasks were 
designed to positively affect PSTs’ confidence in their ability to use ICDRTs to support 
teaching.
Assessment Task 1a 
To provide the impetus for Task 1a, students were provided with the opportunity to reflect on 
their personal use of digital technology. The PSTs were asked to describe the benefits and 
issues associated with using digital technology in their lives and within learning and teaching 
during their week 1 tutorial. They also completed an online technology skills audit which 
aimed to raise PSTs’ awareness of the general technology skills expected of graduating 
teachers. The audit was constructed using information selected from a range of resources 
including the Australian Curriculum (ACARA, 2018) and the Australian Professional 
Standards for Teachers (AITSL, 2018b), particularly the Graduate Standards: 2.6-Information 
and Communication Technology, 3.4-Select and Use resources and 4.5-Use ICT safely, 
responsibly and ethically. The audit asked PSTs to identify their knowledge, skills and 
confidence in ten areas related to teaching: (1) General computer skills, (2) Email skills, (3) 
World Wide Web/Internet skills, (4) Word Processing skills, (5) Presentation skills, (6) 
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Spreadsheet skills, (7) Multimedia Skills, (8) Coding and Robotics skills, (9) ICT pedagogy, 
and (10) Common Technologies used in schools. The premise being that by completing the 
audit, PSTs would become more aware of the ICDRTs used in teaching and learning 
(developing their TK) and would be able to identify their personal areas of strength and areas 
which require further development. This information was used to construct two personal 
action plans for Assessment Task 1a.
Action plan construction involved PSTs using the results of their audit and 
discussions and negotiations with their tutors to record their intentions, linked to goals and 
actions, to be executed and completed in the weeks to follow. Camp (2017) outlines how 
goal setting can benefit PSTs by providing them with a chart for their own learning, 
encouraging them to directed action and triggering thinking that leads to self-
understanding and feelings of control. Setting SMART goals (Day & Tosey, 2011) (an 
acronym for goals which are specific, measurable, attainable, relevant and time-bound) 
enable PSTs to acquire essential skills, successively promoting self-efficacy beliefs 
(Camp, 2017). The creation of SMART goals provided the PSTs with a framework to 
determine the short-term goals in their action plans (Day & Tosey, 2011) and are 
recommended by AITSL (2018a) in their Goal Setting Guide for performance and 
development. SMART goals are also used as short and long-term goal frameworks in 
education contexts when constructing differentiated learning plans for individual students and 
for whole-school improvement (Conzemius & O'Neill, 2009). 
The first action plan required PSTs to identify three technologies for the classroom 
that they would like to learn over a five-week period and the steps they would take to develop 
their PLN. Additionally, the PSTs would learn how to use three technologies (developing 
their TCK) and learn how the technologies can support teaching and learning in primary 
schooling contexts (developing their TPK). This was to be achieved via engagement and 
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attendance at their peers’ peer teaching sessions during tutorials in weeks five to nine, and via 
interaction with elements of their growing PLN. 
The second action plan identified the steps the PSTs would take to develop their 20-
minute peer teaching session. The aim of this task was to support PSTs’ success in designing 
and delivering their teaching session. In the action plan, the PSTs needed to identify actions 
they would take to develop the content of their peer teaching session (e.g. further research 
about the strengths and limitations of using the technology in the classroom for teaching and 
learning), actions for delivery of their peer teaching session (e.g. lesson outcomes, lesson 
introduction, learning activities, lesson timings) and actions to develop resources for the 
session (e.g. PowerPoint, handouts, evaluation, password access to websites or apps). 
Assessment Task 1b 
In accordance with the action plan created in Assessment Task 1a, PSTs were required to 
conduct research on the technology they were to present for Assessment Task 1b. They 
needed to learn how to use it effectively, so that they could teach their peers how to use the 
technology and how it could support teaching and learning in primary schooling contexts. 
The 20-minute peer teaching session on an ICDRT for the classroom was designed to be a 
demanding practical experience where PSTs needed to utilise all elements of their TPACK to 
produce and present their peer teaching session which needed to contain a hands-on activity 
for participants. The learning outcome was to connect what PSTs theorise about the use of the 
ICDRT in the classroom with the technology embedded within a teaching situation 
(Kimmons et al., 2015). The peer teaching session provided PSTs with the opportunity to 
apply their knowledge and skills of a selected technology in learning and teaching and to 
select the pedagogy they would use to deliver the content to their peers. Table 3 outlines the 
structure for Assessment Task 1b. 
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Table 3. Assessment Task 1b – Design and enact a 20-minute peer teaching session
The assessment was designed to develop a strong sense of efficacy in PSTs to use 
ICDRTs to support teaching (developing their TPK), enacted via the presentation of a peer 
teaching session, peer mentorship, and vicarious experiences of witnessing their peers 
successfully demonstrate teaching with technologies embedded. 
At the conclusion of each peer teaching session, peer-learning participants were asked 
to provide their peer instructors with motivational encouragement in the form of written 
feedback, identifying aspects the PST did well and constructive suggestions for improvement. 
This provided the PSTs with an opportunity to critically reflect on their pedagogical practices 
related to ICDRT (Amador et al., 2015). This feedback was utilised in the PSTs’ reflections 
in Assessment Task 1c.
Assessment Task 1c 
Over the semester, each PST developed their PLN by engaging in online global 
networks and social networking sites such as Facebook, Twitter, Pinterest and 
Instagram, becoming part of a ‘networked’ learning community. They also presented a 
peer teaching session and attended other peer teaching sessions delivered by their peers. 
Additionally, they worked on their action plans, learning how to use three technologies and 
how the ICDRTs can support teaching and learning in Primary schooling contexts. 
Page 14 of 34
URL: https://mc.manuscriptcentral.com/jdlte  E-mail: jdigitalteacher@gmail.com
Journal of Digital Learning in Teacher Education
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Peer Review Only
15
For Task 1c, the PSTs were required to provide evidence of completing each action in 
their action plan and copies of the peer teaching session feedback they received from their 
peers. They used this evidence to assist in the evaluation and reflection on how completing 
the two action plans in Assessment Task 1a impacted on their TPACK and particularly on 
their TCK and TPK. They were also required to create an action plan to further develop their 
PLN, technological skills and strengthen their overall TPACK over the next 12 months.
Further, the PSTs were required to report on the outcomes of their action plans 
submitted for Assessment Task 1a, draw on their experiences, feedback from tutors and peers 
and reflect on their peer teaching delivery. The peer-based components of the course were 
considered critical in scaffolding the reflective process for the PSTs (Harford & MacRuairc, 
2008).
Assessment Task 1c for the course was designed so that PSTs could be reflective 
about their practice and their ability to incorporate technology effectively in the classroom. 
Reflective practice is widely recognised as central to the teaching and learning process in 
PST education (Harford & MacRuairc, 2008). PSTs were asked to “critically evaluate their 
performance in order to build self-efficacy, regulate their own learning, and become lifelong 
learners in this area” (Amador et al., 2015, p. 89).
Methods
The method used to collect a measure of PSTs’ confidence in their ability to embed 
technologies in teaching was a five-point Likert scale survey, with response options ranging 
from Extremely confident (5); Confident (4); Moderately confident (3); Some confidence (2); 
to Not confident (1). The data collection procedures were approved by an institutional review 
and were conducted in accordance with the Australian National Statement on Ethical Conduct 
in Human Research. The survey was delivered pre- and post-semester in the required first-
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year education technology course. The pre-course survey was conducted during the first week 
of the course and the post-course survey was conducted during the last week of the course. 
The PSTs completed the surveys using the online survey tool, Survey Monkey. The survey 
question items (Table 5) were developed from the TTF project (Jamieson-Proctor et al., 
2013). Although other questionnaires for measuring TPACK exist (see Valtonen et al., 2017) 
the focus of this study is particularly on the TCK and TPK aspects of the TPACK framework. 
As stated earlier, the TTF project focused on enhancing PSTs’ TPACK confidence, namely 
the TPACK elements of TPK and TCK (Albion, 2014). Hence, to assess the TPK and TCK 
confidence of PSTs in this study, we used the TPK/TCK items from the validated TTF 
Survey instrument designed to measure PSTs’ confidence to use ICT to support teaching 
(Albion, 2012; Finger et al., 2013; Jamieson-Proctor et al., 2013). 
Participants 
Participants in the education technology course were selected by applying convenience 
sampling and were enrolled in a Bachelor of Early Childhood Education or a Bachelor of 
Primary Education degree at a regional Australian university. The number of participants 
who responded to the pre- and post-course surveys, their distributions by gender, age, and 
program type are provided in Table 4.
Table 4. Participant demographics
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Results
To determine the internal reliability of the survey items, we used the IBM SPSS statistics 
package to run a Cronbach’s Alpha analysis.  The Cronbach alpha of all the items was 0.938 
and none of the survey items needed to be removed to increase reliability. This is an optimal 
result indicating that the questionnaire has a high level of internal consistency and reliability. 
Initial explorative analysis of the survey data revealed that the data were non-parametrically 
distributed. The appropriate statistical test to apply to determine significance in the difference 
between paired, non-parametric, ordinal scale data is the Wilcoxon signed ranks test, using 
the median as the measure of central tendency (Gibbons & Chakraborti, 2011).
The results of both pre- and post-surveys are displayed in Table 5 as the group mean 
and median of the five-point Likert response categories ranging from Extremely confident to 
Not confident. Some students in the cohort who completed the pre-course survey did not 
complete the post-course survey, because in line with ethical guidelines, participation 
was voluntary. The survey was fully completed by n=127 participants pre-survey and n=92 
post-survey. Both the mean and median of the response to each Likert scale question is 
shown in the table, but the median is the indicator of central tendency in the Wilcoxon signed 
ranks test. To determine if the direction of confidence was positive or negative post-
intervention, both the mean and the median were considered. To determine if changes for 
each survey question across the group were statistically significant, Z scores, effect size (r) 
and p-values for paired pre- and post-survey response differences were determined. All 
questions were responded to with a significant positive increase in confidence for the group 
(p< .001) with a moderate to large effect size (r = 0.36 to 0.66). 
Table 5. Survey response summary with results analysed with Wilcoxon signed ranks (2-
tailed). The effect size = r.
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The pre-course survey responses revealed that before the course intervention, 
the PSTs’ confidence level in their knowledge, skills and abilities to support students’ 
use of ICT was generally at the level of “some confidence” (median = 2) or “moderately 
confident” (median = 3). PSTs’ pre-intervention responses to all questions pertaining to 
their confidence in the various technical applications of robotics, digital technologies 
and ICT were at the lower level of “some confidence” (i.e. questions 1,2,5,6,8,10). PSTs 
had more confidence pre-intervention (median 3) concerning more generally used 
pedagogical applications of ICTs (i.e. questions 3,4,7,9,11,12). 
Post-course survey responses showed a significant positive change in the 
confidence of PSTs in their knowledge, skills and abilities to support students’ use of 
ICT across all survey questions with a moderate to large effect size (r = 0.36 to 0.66). 
The PSTs improved from “some confidence” (median = 2) to “moderately confident” 
(median = 3) for the more technical use and pedagogical applications of ICDRT, and 
from “moderately confident” (median = 3) to “confident” (median =4) for the more 
generally used applications, such as digital media and Microsoft Office applications, 
except for question 4, “…use ICT to collaborate for professional purposes, such as 
online professional communities?” In the Discussion section we speculate upon reasons 
for these results.
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Discussion
The results of this study can be examined in light of Bandura’s conceptualisation of sources 
from which efficacy beliefs are developed, and Kolb’s experiential learning approach, 
utilised in the course design. The experiential learning activities were designed to provide 
PSTs with opportunities to demonstrate and develop their knowledge, skills and 
abilities to support students’ use of ICT (developing PSTs’ TCK and TPK).  The survey 
items were then developed in alignment with the experiential learning activities and 
assessments in the course (see Table 6).
Table 6. Course design features linked to survey questions
 An initial observation that could be overtly seen in the pre-course survey results was 
that participant confidence was higher regarding the use of more generally-used pedagogical 
applications of ICTs such as digital media and Microsoft Office (i.e. questions 3,4,7,9,11,12). 
It is probable that the PSTs reported this higher confidence level in the more generally-used 
ICTs due to previous exposure to them in their schooling or previous work experience. This 
finding mirrors the results of a study conducted by Redmond and Lock (2019) that reports 
“even those [PSTs] with very high levels of comfort provided examples that were limited to 
generic software…” (p. 49). 
The post-course survey results showed that the students believed their 
confidence had generally improved across all confidence-level questions in the survey 
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with a moderate to large effect size (r = 0.36 to 0.66). According to Cohen (1992), the 
effect size is low if the value of r varies around 0.1, medium if r varies around 0.3, and 
large if r varies more than 0.5. The effect size for improvement in PSTs’ post-course 
confidence was strongest for the more technical use and pedagogical applications of ICDRT. 
Questions 1,2,5,6,8,10 collectively had the strongest effect sizes ranging from r = 0.54 to 
0.66 which may be due to the structured exposure (via hands-on learning activities) to 
the technical applications of robotics, digital technologies and ICT in the course. The 
course content and use of action plans in the assessment tasks created structured 
opportunities for PSTs to engage in learning that focused on these technologies (see 
Table 6). In particular, the course structure explored how these technologies are used in the 
classroom and how this content links directly to ICT as a General Capability and the Digital 
Technologies curriculum (ACARA, 2018). With digital technologies and robotics being 
relatively new to the curriculum, this structured learning opportunity and the use of 
action plans to achieve learning goals is significant, as the first-year PSTs may have had 
little previous exposure to many aspects of this content.
The effect-size was also strong in response to question 3 “… ability to select and 
organise digital content and resources” (r = 0.55), question 4 “…use ICT to collaborate 
for professional purposes, such as online professional practices” (r = 0.52) and question 
11 “…use a range of ICT resources & devices for professional purposes” (r = 0.51). The 
strong increase in confidence in these areas may be attributed to the course design’s 
experiential learning approach and the contextualisation of the course content. For 
example, throughout the course, PSTs were required to select, use, critically evaluate, 
discuss and reflect upon current and emerging technologies and resources relevant to 
learning and teaching in primary schools. PSTs were also required to establish and 
organise a PLN which they used to connect with teachers and discover additional ICT 
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resources and devices commonly used in schools. During tutorials, PSTs engaged in 
hands-on activities where teaching how to scaffold digital content was modelled. 
Further, in the peer teaching sessions PSTs witnessed others demonstrate how to teach 
digital content with positive consequences. 
In contrast, the moderate effect size (r = 0.35 to 0.5) in response to questions 7, 9 
and 12 may be attributed to the structure of the course which only enabled PSTs to 
deliver one 20-minute peer teaching session on an ICDRT for the classroom in a mock 
teaching environment for assessment task 1b. An increase in confidence, whilst only 
moderate, may be due to the preparation and delivery of task 1b. PSTs were provided 
with the opportunity to select the digital media and formats they wished to use to 
present the session to their audience (e.g. PowerPoint, data projector, interactive 
whiteboard, videoed instructions). The assessment criteria for the task also required 
PSTs to identify the strengths, limitations, cyber safety, legal and ethical use of digital 
information for the ICDRT presented. An increase in confidence in these areas may also 
be attributed to participation in peer mentorship and receiving constructive and 
motivational feedback on their peer teaching session from tutors and peers.
Research (Redmond & Lock, 2019; Tondeur et al., 2017; Albion, 2014; Tondeur et 
al., 2012) suggests that there is a gap between what PSTs are taught in their initial teacher 
education program and how practicing teachers are expected to use technologies in their 
classrooms. It is therefore imperative that Education lecturers who teach education 
technology courses contribute to meaningful change by effectively developing PSTs’ TPACK 
and integrating experiential learning in hands-on activities using ICDRT into teaching 
programs. This is a difficult task for teacher educators considering the growing number of 
present and emerging technologies becoming available and then determining the best learning 
and teaching opportunities these ICDRT afford.   
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The findings provide two important implications for teacher preparation 
programs. First, education technology courses can be improved by providing practice-
based opportunities to use ICDRT for teaching aimed at enhancing PSTs’ TCK and 
TPK. Further, to support the learning that PSTs undertake in their coursework, 
teacher educators should consider requiring the students to create action plans using 
SMART goals followed by a reflection component, as part of their assessments. 
Tondeur et al. (2017) suggests that “discussing and reflecting upon successful uses of 
technology…. might help them [PSTs] to see the utility, value and feasibility of using a 
particular technology and/or teaching strategy” (p. 48).
Second, PSTs’ confidence to use a variety of technologies as a general capability 
to support teaching can be improved through course tutorials and assessments involving 
development of personal learning networks and peer teaching. For example, peer 
teaching provided authentic teaching and experiential learning opportunities for the 
PSTs to develop content for teaching purposes and to deliver the TCK and TPK to their 
peers in a mock (practice) teaching environment. It also provided PSTs with 
opportunities to develop their confidence by solving problems, witnessing their peers 
successfully delivering peer teaching sessions and giving and receiving verbal 
encouragement (Bandura, 2006).
Conclusion
The research question that guided this investigation was: What impact did the design 
features in a first-year education technology course have on PSTs’ confidence to use 
their TCK and TPK to support students’ use of ICDRT? In this article, we presented the 
design of a first-year education technology course’s tutorials, lecture material, and 
assessment requirements to develop a PLN, action plans and delivery of a peer teaching 
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session on an ICDRT. The course aimed at developing the students’ TCK and TPK 
confidence to use a variety of technologies as a general capability to support teaching through 
a course design focussed on influencing self-efficacy beliefs and an experiential learning 
approach.
We conclude that the innovative course design, using PLNs, actions plans, hands-
on engagement with ICDRT and peer teaching as assessment tasks promotes PSTs’ self-
efficacy beliefs and reflects the positive change in confidence to use ICDRT to support 
their future students’ use of the technologies for learning. We suggest that PSTs’ self-
efficacy beliefs in their TCK and TPK could be further developed by providing 
additional vicarious and mastery experiences for them to demonstrate knowledge of a 
range of ICDRT used to engage students to teach specific subject areas (including 
literacy and numeracy) in creative ways.
We also acknowledge the small size of the cohort that participated in this study and 
the large proportion of female participants. The larger proportion of female participants 
mirrors the gender distribution in initial teacher education courses and the profession 
nationally. It is recommended that further research be conducted in a range of settings, with 
greater numbers of PSTs and a cross-over design that comparatively evaluates the capacity of 
different teaching and assessment methods to further improve upon learning outcomes and 
teacher confidence in embedding ICDRT in education technology courses.
Page 23 of 34
URL: https://mc.manuscriptcentral.com/jdlte  E-mail: jdigitalteacher@gmail.com
Journal of Digital Learning in Teacher Education
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Peer Review Only
24
References
Albion, P. (2012). Looking for evidence of change: Evaluation in the Teaching Teachers for 
the Future project. In P. Resta & Rose (eds.), Proceedings of Society for Information 
Technology & Teacher Education International Conference 2012 (pp. 1626-1633). 
Chesapeake, VA: Association for the Advancement of Computing in Education (AACE). 
https://www.learntechlib.org/primary/p/39820/
Albion, P. (2014). Pre-service teachers' TPACK confidence in a regional Australian 
university. In Proceedings of the 25th Society for Information Technology & Teacher 
Education International Conference (SITE 2014) (pp. 10-17). Chesapeake, VA: 
Association for the Advancement of Computing in Education (AACE). 
http://eprints.usq.edu.au/id/eprint/26717
Albion, P., Campbell, C., & Jobling, W. (2018). Technologies education for the primary 
years. Cengage.
Amador, J. M., Kimmons, R., Miller, B. G., Desjardins, C. D., & Hall, C. (2015). Preparing 
preservice teachers to become self-reflective of their technology integration practices. In 
Handbook of Research on T acher Education in the Digital Age: IGI Global. 
https://doi.org/10.4018/978-1-4666-8403-4.ch004
Anders, A. D. (2018). Networked learning with professionals boosts students' self-efficacy 
for social networking and professional development. Computers & Education, 127, 13-29. 
https://doi.org/10.1016/j.compedu.2018.08.009
Australian Curriculum Assessment and Reporting Authority. (2018). Australian Curriculum: 
Technologies. https://www.australiancurriculum.edu.au/f-10-curriculum/technologies/
Australian Institute for Teaching and School Leadership. (2018a). The Australian 
Professional Standards for Teachers. https://www.aitsl.edu.au/docs/default-
source/national-policy-framework/australian-professional-standards-for-
teachers.pdf?sfvrsn=5800f33c_64
Australian Institute for Teaching and School Leadership. (2018b). The Australian 
Professional Standards for Teachers. https://www.aitsl.edu.au/teach/standards
Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. 
Prentice-Hall.
Bandura, A. (1994). Self-Efficacy. In V. Ramachaudran (Ed.), Encyclopedia of human 
behavior (Vol. 4, pp. 71-81). Academic Press. 
http://www.uky.edu/~eushe2/Bandura/BanEncy.html
Bandura, A. (2006). Toward a psychology of human agency. Association for Psychological 
Science, 1(2), 164-180. https://doi.org/10.1111/j.1745-6916.2006.00011.x
Bullock, K., & Wikeley, F. (2004). Whose Learning?: The Role of the Personal Tutor. 
McGraw-Hill Education (UK).
Camp, H. (2017). Goal setting as teacher development practice. International Journal of 
Teaching and Learning in Higher Education, 29(1), 61-72. 
https://eric.ed.gov/?id=EJ1135994
Cohen, J. (1992). A power primer. Psychological Bulletin, 112 (1), 155–159. 
doi:10.1037/0033-2909.112.1.155
Conzemius, A., & O'Neill, J. (2009). The power of SMART goals: Using goals to improve 
student learning: Solution Tree Press.
Day, T., & Tosey, P. (2011). Beyond SMART? A new framework for goal setting. 
Curriculum Journal, 22(4), 515-534. https://doi.org/10.1080/09585176.2011.627213
Page 24 of 34
URL: https://mc.manuscriptcentral.com/jdlte  E-mail: jdigitalteacher@gmail.com
Journal of Digital Learning in Teacher Education
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Peer Review Only
25
Deci, E. L., & Ryan, R. M. (1985). Intrinsic motivation and self-determination in human 
behaviour. Plenum. https://doi.org/10.1007/978-1-4899-2271-7
Deci, E. L., & Ryan, R. M. (2011). Self-determination theory (Vol. 1). 
https://doi.org/10.1002/9780470479216.corpsy0834
Department of Education Employment and Workplace Relations. (2009). National 
partnership agreement on the digital education revolution. 
https://docs.education.gov.au/node/266
Edwards, S., & Nuttall, J. (2015). Teachers, technologies and the concept of integration. 
Asia-Pacific Journal of Teacher Education, 43(5), 375-377. 
https://doi.org/10.1080/1359866X.2015.1074817
Esters, L., & Retallick, M. (2013). Effect of an experiential and work-based learning program 
on vocational identity, career decision self-efficacy, and career maturity. Career and 
Technical Education Research, 38(1), 69-83.
https://doi.org/https://doi.org/10.5328/cter38.1.69
Finger, G., Jamieson-Proctor, R., Cavanagh, R., Albion, P., Grimbeek, P., Bond, T., . . . 
Lloyd, M. (2013). Teaching Teachers for the Future (TTF) project TPACK survey: 
Summary of the key findings. Australian Educational Computing, 37(3), 13-25. 
https://espace.curtin.edu.au/handle/20.500.11937/2712
Finger, G., Romeo, G., Lloyd, M., Heck, D., Sweeney, T., Albion, P., & Jamieson-Proctor, R. 
(2015). Developing graduate TPACK capabilities in initial teacher education programs: 
Insights from the Teaching teachers for the future Project. The Asia-Pacific Education 
Researcher, 24(3), 505-513. 
Gibbons, J. D., & Chakraborti, S. (2011). Nonparametric statistical inference. Springer.
Gibson, S., & Dembo, M. H. (1984). Teacher efficacy: A construct validation. Journal of 
Educational Psychology, 76(4), 569-582. https://psycnet.apa.org/record/1985-10856-001
Harford, J., & MacRuairc, G. (2008). Engaging student teachers in meaningful reflective 
practice. Teaching and Teacher Education, 24(7), 1884-1892. 
https://doi.org/10.1016/j.tate.2008.02.010
Hutchison, M. A., Follman, D. K., Sumpter, M., & Bodner, G. M. (2006). Factors influencing 
the self‐efficacy beliefs of first‐year engineering students. Journal of Engineering 
Education, 95(1), 39-47. https://doi.org/10.1002/j.2168-9830.2006.tb00876.x   
Iyer, N., & Wang, J. (2013). Perceptions of elementary pre-service teachers’ confidence to 
teach mathematics. Paper presented at the NERA 2013, Rocky Hill, CT. 
https://opencommons.uconn.edu/nera_2013/23/
Jamieson-Proctor, R., Albion, P., Finger, G., Cavanagh, R., Fitzgerald, R., Bond, T., & 
Grimbeek, P. (2013). Development of the TTF TPACK survey Instrument. Australian 
Educational Computing, 27(3), 26-35. 
http://researchbank.acu.edu.au/cgi/viewcontent.cgi?article=1853&context=fea_pub
Karatas, I., Tunc, M. P., Yilmaz, N., & Karaci, G. (2017). An Investigation of technological 
pedagogical content knowledge, self-confidence, and perception of pre-service middle 
school mathematics teachers towards instructional technologies. Journal of Educational 
Technology & Society, 20(3), 122-132. 
Kimmons, R., Miller, B. G., Amador, J., Desjardins, C. D., & Hall, C. (2015). Technology 
integration coursework and finding meaning in pre-service teachers’ reflective practice. 
Educational Technology Research and Development, 63(6), 809-829. 
https://doi.org/10.1007/s11423-015-9394-5
Koehler, M., & Mishra, P. (2009). What is technological pedagogical content knowledge 
(TPACK)? Contemporary Issues in Technology and Teacher Education, 9(1), 60-70. 
Page 25 of 34
URL: https://mc.manuscriptcentral.com/jdlte  E-mail: jdigitalteacher@gmail.com
Journal of Digital Learning in Teacher Education
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Peer Review Only
26
Koehler, M., Mishra, P., & Cain, W. (2013). What is technological pedagogical content 
knowledge (TPACK)? Journal of Education, 13-19. 
https://doi.org/10.1177/002205741319300303 
Kolb, D. (1984). Experiential Learning: Experience as the Source of Learning and 
Development. Prentice Hall.
Kolb, D. (2014). Experiential learning: Experience as the source of learning and 
development: FT press.
Lemon, N., & Garvis, S. (2016). Pre-service teacher self-efficacy in digital technology. 
Teachers and Teaching, 22(3), 387-408. https://doi.org/10.1080/13540602.2015.1058594 
Mishra, P., & Koehler, M. (2006). Technological pedagogical content knowledge: A 
framework for teacher knowledge. Teachers College Record, 108(6), 1017. 
https://doi.org/10.1111/j.1467-9620.2006.00684.x
Mishra, P., & Koehler, M. (2007). Technological Pedagogical Content Knowledge (TPCK): 
Confronting the Wicked Problems of Teaching with Technology. Paper presented at the 
Society for Information Technology & Teacher Education International Conference 2007, 
San Antonio, Texas. 
Moreno, J. R., Montoro, M. A., & Colón, A. M. (2019). Changes in teacher training within 
the TPACK model framework: A systematic review. Sustainability, 11(7), 1-10. 
https://doi.org/10.3390/su11071870
Redmond, P., & Lock, J. (2019). Secondary pre-service teachers’ perceptions of 
technological pedagogical content knowledge (TPACK): What do they really think? 
Australasian Journal of Educational Technology, 35(3), 45-54. 
https://doi.org/10.14742/ajet.4214
Sandholtz, J. H., & Ringstaff, C. (2014). Inspiring instructional change in elementary school 
science: The relationship between enhanced self-efficacy and teacher practices. Journal of 
Science Teacher Education, 1-23. https://doi.org/10.1007/s10972-014-9393-0
Siemens, G. (2005). Connectivism: A learning theory for the digital age. International 
Journal of Instructional Technology and Distance Learning. 
http://www.itdl.org/Journal/Jan_05/article01.htm
Seijts, G. H., & Latham, G. P. (2001). The effect of distal learning, outcome, and proximal 
goals on a moderately complex task. Journal of Organizational Behavior: The 
International Journal of Industrial, Occupational and Organizational Psychology and 
Behavior, 22(3), 291-307. https://doi.org/10.1002/job.70
Shulman, L. (1987). Knowledge and teaching: Foundations of the new reform. Harvard 
Educational Review, 57(1), 1-22. https://doi.org/10.17763/haer.57.1.j463w79r56455411 
Stajkovic, A. D., & Luthans, F. (1998). Social cognitive theory and self-efficacy: Going 
beyond traditional motivational and behavioural approaches. Organizational Dynamics, 
26(4), 62-74. https://doi.org/10.1016/S0090-2616(98)90006-7
Swackhamer, L. E., Koellner, K., Basile, C., & Kimbrough, D. (2009). Increasing the self-
efficacy of inservice teachers through content knowledge. Teacher Education Quarterly, 
36(2), 63-78. https://www.jstor.org/stable/23479252?seq=1
Teacher Education Ministerial Advisory Group. (2014). Action now: Classroom ready 
teachers. www.studentsfirst.gov.au/teacher-eduction-ministerial-advisory-group
Tondeur, J., Scherer, R., Siddiq, F., & Baran, E. (2017). A comprehensive investigation of 
TPACK within pre-service teachers’ ICT profiles: Mind the gap! Australasian Journal of 
Educational Technology, 33(3), 46-60. https://doi.org/10.14742/ajet.3504
Tondeur, J., van Braak, J., Sang, G., Voogt, J., Fisser, P., & Ottenbreit-Leftwich, A. (2012). 
Preparing pre-service teachers to integrate technology in education: A synthesis of 
qualitative evidence. Computers & Education, 59(1), 134-144. 
https://doi.org/10.1016/j.compedu.2011.10.009
Page 26 of 34
URL: https://mc.manuscriptcentral.com/jdlte  E-mail: jdigitalteacher@gmail.com
Journal of Digital Learning in Teacher Education
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Peer Review Only
27
Tour, E. (2017). Teachers’ self-initiated professional learning through personal learning 
networks. Technology, Pedagogy Education, 26(2), 179-192. 
https://doi.org/10.1080/1475939X.2016.1196236
Valtonen, T., Kukkonen, J., Kontkanen, S., Mäkitalo-Siegl, K., & Sointu, E. (2018). 
Differences in pre‐service teachers' knowledge and readiness to use ICT in education. 
Journal of Computer Assisted Learning, 34, 178-182. https://doi.org/10.1111/jcal.12225
Valtonen, T., Sointu, W., Kukkonen, J., Kontkanen, S., Lambert, M., & Mäkitalo-Siegl, K. 
(2017). TPACK updated to measure pre-service teachers’ twenty-first century skills. 
Australasian Journal of Educational Technology, 33(3), 15-31. 
https://doi.org/10.14742/ajet.3518
van Dinther, M., Dochy, F., & Segers, M. (2011). Factors affecting students’ self-efficacy in 
higher education. Educational Research Review, 6(2), 95-108. 
https://doi.org/10.1016/j.edurev.2010.10.003
Voogt, J., Fisser, P., Roblin, N. P., Tondeur, J., & van Braak, J. (2013). Technological 
pedagogical content knowledge–a review of the literature. Journal of Computer Assisted 
Learning, 29(2), 109-121. https://doi.org/10.1111/j.1365-2729.2012.00487.x
Wang, L., Ertmer, P. A., & Newby, T. J. (2004). Increasing preservice teachers’ self-efficacy 
beliefs for technology integration. Journal of Research on Technology in Education, 
36(3), 231-250. https://doi.org/10.1080/15391523.2004.10782414
Page 27 of 34
URL: https://mc.manuscriptcentral.com/jdlte  E-mail: jdigitalteacher@gmail.com
Journal of Digital Learning in Teacher Education
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Peer Review Only
 
Figure 1. The TPACK framework and its knowledge components (Koehler, Mishra, & Cain, 2013, p. 63). 
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Table 1. Weekly Course Content
Week Key Concepts
1 Theory of digital pedagogy
2 TPACK unpacked
3 The networked teacher
4 Computer concepts and digital systems
5 Creative technologies and learning
6 Evaluating educational technology
7 Understanding the ICT Capabilities (curriculum)
8 The changing face of education
9 Coding and robotics in the classroom
10 Reflecting on your TPACK
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Table 2. Assessment tasks
Assessment Description
Task 1a - (Construct)
Due Week 4
Construct an Action Plan to develop TPACK after an 
analysis of personal skills in ICT content and 
pedagogy.
Task 1b - (Enact)
Presented Weeks 5-9
Based on the Action Plan, deliver a peer teaching 
session on an agreed ICDRT.
Task 1c - (Reflect & Complete)
Due Week 10
Reflect on the peer teaching session feedback from 
peers and tutors. Reflect on the completion of the 
Action Plan and design a future Action Plan.
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Table 3. Assessment Task 1b – Design and enact a 20-minute peer teaching session
Key elements Description
1 An outline of the learning outcomes for the 
session 
What are your peers going to learn?
2 An introduction about the technology What is the technology?
3 The strengths of the technology How it can support teaching and learning in Primary 
School?
4 Teaching implicati ns Identify any problems you envisage with the use of this 
technology in teaching and learning.
5 Cyber safety and cyber ethics What would you need to teach students about using this 
technology safely and ethically in the classroom?
6 A hands-on activity Teach your peers how to use the technology.
7 Information about further professional 
development available 
How can peers learn more about the technology and how to 
use it? (Identifying specific sources)
8 Conclusion Reiterate the learning outcomes, allowing time for 
questions and feedback.
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Table 4. Participant demographics
Pre-semester survey 
(Week 1)
Post-semester survey 
(Week 10)
Gender Male   11 10
Female 116 82
Age < 21  76 54
21-30  34 19
31-40  13 12
> 40    4   7
Program Bachelor of Early 
Childhood Education
 27 18
Bachelor of Primary 
Education
100 74
Total responses 127 92
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Table 5. Survey response summary with results analysed with Wilcoxon signed ranks (2-
tailed). 
ConfidenceSurvey question
How confident are you that you have the 
knowledge, skills and abilities to support 
students’ use of ICT to:
N Mean Median Z r p
Pre 127 2.24 21. demonstrate knowledge of a range of 
robotics, digital technologies and ICT to 
engage students? Post 92 3.28 3
-6.128 0.64 <.001 
Pre 127 2.15 22. use a range of a range of robotics, digital 
technologies and ICT to teach specific 
subject areas in creative ways? Post 92 3.20 3
-6.366 0.66 <.001
Pre 127 3.03 33. select and organise digital content and 
resources? 
Post 92 3.65 4
-5.242 0.55 <.001
Pre 127 2.75 34. use ICT to collaborate for professional 
purposes, such as online professional 
communities? Post 92 3.45 3
-4.966 0.52 <.001
Pre 127 2.15 25. demonstrate how a range of robotics, 
digital technologies and ICT can be used 
to support numeracy learning? Post 92 3.27 3
-5.768 0.60 <.001
Pre 127 2.19 26. demonstrate how a range of robotics, 
digital technologies and ICT can be used 
to support literacy learning? Post 92 3.17 3
-5.354 0.56 <.001
Pre 127 3.13 37. select and use a variety of digital media 
& formats to communicate information?
Post 92 3.64 4
-4.204 0.44 <.001
Pre 127 2.15 28. design robotics, digital technologies and 
ICT activities that enable students to 
become active participants in their own? 
learning?
Post 92 3.17 3
-5.628 0.59 <.001
Pre 127 3.23 39. demonstrate understanding of safe, legal 
& ethical use of digital information and 
technology? Post 92 3.61 4
-3.396 0.35 0.001
Pre 127 2.43 210. identify personal & professional learning 
goals in relation to using robotics, digital 
technologies and ICT? Post 92 3.41 3
-5.184 0.54 <.001
Pre 127 3.08 311. use a range of ICT resources & devices for 
professional purposes?
Post 92 3.70 4
-4.916 0.51 <.001
Pre 127 3.32 312. use PowerPoint, Excel, projectors, 
interactive whiteboards and 3D printers 
as teaching resources? Post 92 3.66 4
-3.437 0.36 0.001
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Table 6. Course design linked to survey questions
Course 
Design
Experiential learning activities Survey 
Questions
Week 1 
lecture/tutorial
Participation in online discussion board about online protocols, completion of 
online technology skills audit (accessed in PebblePad) and identification of 
personal and professional learning goals in ICDRT.
1, 4, 10, 11
Week 2 
lecture/tutorial
Participation in an online discussion board about TPACK and preparing 
beginning teachers.
4,11
Week 3 
lecture/tutorial
Setting up professional profiles for social media accounts, participating in 
online professional communities, demonstrating safe, legal & ethical use of 
digital information and technology. Completion of activity in PebblePad.
4, 9, 7, 11
Week 4 
lecture/tutorial
Binary number, unplugged coding activities linked to learning in literacy, 
numeracy and other curriculum areas. Completion of activity in PebblePad.
2, 5, 6, 9, 
11
Week 5 – 9    
tutorials
Participation in peer teaching sessions which included hands-on activities 
linked to learning in literacy, numeracy and other curriculum areas. Feedback 
and reflection on sessions in PebblePad.
2, 4, 11
Week 5 
lecture
Participation in online discussion board about how important it is for students 
to become digitally literate.
4, 9, 11
Week 6 
lecture
Participation in online discussion board about which criteria/factors are most 
important when evaluating the use of ICT in the classroom.
1, 9, 11
Week 7 
lecture
Visit the Australian Curriculum website, participate in online discussion board 
about the differences between the ICT General Capability and the Digital 
Technologies curriculum.
4, 11
Week 8 
lecture
Share ICDRT which could be used for teaching and learning in the classroom 
in online discussion board.
1, 4, 11
Week 9 
lecture
Participation in online discussion board about teaching coding and robotics in 
early childhood.
4, 11
Week 10           
lecture/tutorial
Coding and robotics in the classroom hands-on activities linked to learning in 
literacy, numeracy and other curriculum areas. Completion of activities in 
PebblePad.
2, 5, 6, 11
Assessment 
Task 1a
Creation of an action plan in PebblePad which identifies learning goals in 
ICDRT
7, 10, 11
Assessment 
Task 1b 
Students engage in online professional communities to plan, deliver a peer 
teaching session on an agreed ICDRT and used PowerPoint, Excel, projectors, 
interactive whiteboards and 3D printers as teaching resources.
2, 3, 4, 5, 
7, 8, 9, 11, 
12
Assessment 
Task 1c
Reflect on the peer teaching session feedback from peers and tutors. Reflect 
on the completion of the Action Plan and design a future Action Plan in 
PebblePad.
1,4, 7, 10, 
11
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